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Introduction

During the product announcement for Google Glass (GG) at the 
2012 Google I/O conference, a team of skydivers flying above San 
Francisco used the device to livestream their jump to co-founder 
Sergey Brin, who was standing on the stage at the Moscone Center 
[1]. This dramatic introduction of a wearable computer with an op-
tical head-mounted display inspired attention to a new form factor 
for mobile computing. GG displays information in a smartphone-
like hands-free format that can respond to both voice commands 
and touch. It contains an on-board processor running the Android 
operating system, memory, display, WiFi, Bluetooth, and a camera 
with high-definition video capabilities. While GG itself cannot make 
phone calls, it can pair to an Android or iOS phone for calls and 

messaging. GG also comes equipped with some basic productivity 
apps including messaging, web browsing, and maps/directions.

GG is worn like a pair of glasses, making it an ideal device to sup-
port augmented reality and improving the degree to which the first-
person perspective (1PP) can be shown by enabling photos and vid-
eo to be captured from the perspective of the device wearer. These 
abilities of GG have led to much speculation about their potential 
application in areas such as the military, education, manufacturing, 
and healthcare. Pilot studies of GG in medical education have been 
conducted for procedural skills assessment [2], end-of-life training 
[3] and surgical education [4-6]. Our first initiatives using GG for 
medical education at the University of California, Irvine School of 
Medicine (UC Irvine) were in the objective structured clinical exam-
ination (OSCE). The OSCE is often used as a high-stakes summa-
tive evaluation of students’ clinical skills. For a 3-year period between 
2014 and 2017, GG was integrated into the family medicine (FM) 
clerkship OSCE to explore the possibility of providing formative 
feedback to students based on a 1PP recording made using GG.
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Case presentation

Ethical statement
This research was approved by the UC Irvine Institutional Review 

Board for Human Subjects (HS#2015-1781). Informed consent was 
received from each participant.

Case
A critical component of the OSCE is an encounter between a stu-

dent doctor and a standardized patient (SP). SPs are actors who sim-
ulate the symptoms of real patients and deliver standardized respons-
es based on well-developed scripts. During an OSCE, students are 
recorded by fixed cameras in the examination rooms and are encour-

aged to review this recorded content afterwards to identify areas of 
improvement and further study. While the recordings are of accept-
able quality, they are often captured from a ‘birds-eye’ perspective, 
limiting the depth of self-assessment by the students to gross defi-
ciencies. Placing GG on the SP and recording the encounter creates 
a ‘through the patient’s eyes’ view (Fig. 1; written consent was re-
ceived from the student whose face appears) that provides richer data 
about micro-expressions, body language, and tone of voice, and al-
lows for the confirmation of proper physical exam technique (if ap-
plicable). Our hypothesis was that GG would help promote students’ 
reflective capacity, an important aspect of professional identity for-
mation for humanistic physicians [7], by enabling a review of one’s 
own 1PP as part of formative feedback.

A scenario focused on assessing the communication and empathy 
skills of a student doctor was selected for GG integration into the 
FM OSCE. Every student who completed this OSCE participated 
in this experience. At the GG station, which had a total duration of 
30 minutes, the SP started a GG recording prior to the start of the 
encounter and captured the SP’s 1PP of the student doctor during 
the entire encounter. After the student left the examination room, 
the SP stopped the GG recording, and handed the GG to the tech-
nical support team who downloaded the recorded video onto a Mac-
Book using the ImageCapture app. Meanwhile, the SP immediately 
completed a checklist based on direct observations of the student. 
This ensured that the review and feedback of the GG recording did 
not have an impact on grading at the station. The downloaded vid-
eos were set to begin playback at an interaction surrounding a chal-
lenging question presented by the SP as a cue during the encounter. 
Students were invited back into the examination room, watched the 
cued videos for several minutes, and then received feedback on their 
communication skills from the SP during a 10-minute post-encoun-
ter session. Finally, students completed an online survey rating their 

Table 1. Survey on the use of Google Glass in a family medicine clerkship objective structured clinical examination (N = 255)

Statement
Strongly 
disagree

Disagree Agree
Strongly 

agree
Agreementb) 

(%)
Mean ± standard 

deviation

1. I was comfortable with the SP wearing Google Glass during our encounter. 6 35 139 75 83.9 2.87 ± 0.72
2. Google Glass affected my ability to communicate effectively with the SP during 

our encounter.a)
58 143 47 7 21.2 2.01 ± 0.72

3. Google Glass was a distraction during our encounter.a) 54 118 76 7 32.5 2.14 ± 0.78
4. Knowing there was a Google Glass recording negatively affected my perfor-

mance during this encounter.a)
60 157 34 4 14.9 1.93 ± 0.65

5. There were technical issues with Google Glass during our encounter.a) 181 49 19 6 9.8 1.41 ± 0.73
6. The feedback I received from the Google Glass recording was helpful. 5 24 139 87 88.6 3.21 ± 0.69
7. I feel that the Google Glass recording of me allowed an opportunity for feedback 

that did not exist.
9 37 120 89 82.0 3.13 ± 0.79

8. I look forward to more opportunities using Google Glass during my rotations. 11 62 131 51 71.4 2.87 ± 0.78
9. I see the value of using Google Glass for medical education. 7 21 154 73 89.0 3.15 ± 0.68

SP, standardized patient.
a)Item was reverse-coded to calculate the Cronbach’s alpha. b)Agreement is represented by responses of “agree” or “strongly agree” on a 4-point scale.

Fig. 1. (A–C) ‘Through the patient’s eyes’ in the family medicine clerkship 
objective structured clinical examination. Written consent received from 
the student whos face appears above. A sample of a Google Glass video 
recording can be found in Supplement 1.
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experience and perceptions of GG as a feedback tool on a 4-point 
Likert scale after watching the recording and receiving feedback from 
the SP (N= 255). This survey was completed immediately at a des-
ignated computer after the GG station. The content validity of the 
GG survey was checked by the 2 authors through a process of re-
viewing results from a pilot study and discussion to reach 100% mu-
tual agreement on the relevance of each question to the hypothesis. 
Responses to 4 of the negatively worded survey items (items #2, 3, 4, 
and 5 in Table 1) were reverse-coded so that a high value indicated 
the same type of response for all items to calculate the reliability of 
the survey using the Cronbach alpha. The Cronbach alpha for the 9 
survey items was 0.80. The raw data are available in Supplement 2.

An analysis of the surveys about the integration of GG into the 
FM OSCE suggested that students found the feedback from the 1PP 
of the SP to be a positive experience (Table 1). Students (N=255) 
agreed that the feedback from GG recordings was helpful (89%), 
that the recordings allowed an opportunity for feedback that did not 
previously exist (82%), and that they saw the value of GG in medi-
cal education (89%). Students also agreed that they were comfort-
able with the SP wearing GG during the encounter (84%) and that 
it did not affect their ability to communicate effectively with the SP 
(79%). Only 15% felt that GG negatively affected their performance 
during the encounter.

Ten percent of students encountered technical difficulties during 
the GG session. These technical difficulties included overheating of 
the GG causing a loss of the recording, poor audio quality, and the 
recording being accidentally stopped, either by the SP touching the 
GG or by voice commands from the SP or student (an option in 
later versions of the GG software). The line-of-sight limitations fre-
quently cited for GG (e.g., in surgical settings [8]) were minimized 
in this scenario focused on communication skills where the 1PP is 
typically looking straight ahead.

Discussion

We set out to test the feasibility of GG to capture first-person vid-
eo from the SP perspective to provide feedback on communication 
and empathy skills. We found that students’ experience with GG 
during the FM OSCE was largely positive, and students felt that the 
feedback provided by the GG recording was helpful. More impor-
tantly, they believed that the 1PP recordings allowed an opportunity 
for feedback that did not exist previously, which supported our hy-
pothesis that GG would help promote students’ reflective capacity. 
The GG recording was the first time that many students had an op-
portunity to see themselves from the patient’s perspective and reflect 
on their communication and empathy skills. For example, one stu-
dent noticed, “I fiddle with my pen a lot!” while another realized, 
“some of my body movements I made weren’t ideal.”

It should be noted that 33% of students felt that GG was a dis-
traction during the encounter. One student reported: “The bright 

light was a pretty big distraction and I could see myself being record-
ed in the glass.” There was also a shared concern from the students 
that this novel GG experience was conducted during a high-stakes 
OSCE and several stated that they would have preferred to receive 
this feedback in less formal settings earlier in medical school. How-
ever, as suggested by the survey results, students found this to be a 
positive experience in which they received useful and unique forma-
tive feedback despite potential distractions or technical limitations. “I 
noted that GG can at times break eye contact. That can be distract-
ing; however, the feedback outweighs this problem.”

Overall, this case study suggests that GG should be further ex-
plored as a novel and effective feedback tool for use in medical edu-
cation to provide formative feedback ‘through the patient’s eyes.’ 
The ability to provide feedback and instruction for point-of-care 
encounters in a practically feasible manner was a challenge prior to 
the emergence of this new wearable technology. Continuing explo-
ration of this modality to improve education on communication 
and empathy skills is warranted, especially via the implementation 
of wearable technologies for students who seek innovative methods 
for empathy training [9]. The benefit of viewing oneself through 
the patient’s eyes can be summed up by the following student com-
ment: “I enjoyed seeing myself in person speaking with the patient. 
I’ve never watched myself speaking with a patient before so I learned 
a lot about my speech, facial expressions, and overall tone with the 
patient. Knowing this will be useful for how I choose to interact 
with patients in the future.”
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Supplementary materials

Supplement 1. Sample of Google Glass recording ‘Through the 
patient’s eyes’

Supplement 2. Data files are available from https://doi.org/10.7910/ 
DVN/PWOY48

Supplement 3. Audio recording of the abstract

References

1.	 Brodkin J. Googlers skydive wearing Google Glasses, broadcast jump 
live to Google+. ArsTechnica [Internet]. 2012 Jun 28 [cited 2018 Jan 
15]; Tech. Available from: https://arstechnica.com/gadgets/2012/06/ 
googlers-skydive-wearing-google-glasses-broadcast-jump-live-to-google/.

2.	 Evans HL, O’Shea DJ, Morris AE, Keys KA, Wright AS, Schaad DC, 
Ilgen JS. A comparison of Google Glass and traditional video vantage 
points for bedside procedural skill assessment. Am J Surg 2016;211:336-
342. https://doi.org/10.1016/j.amjsurg.2015.07.029

3.	 Tully J, Dameff C, Kaib S, Moffitt M. Recording medical students’ 
encounters with standardized patients using Google Glass: providing 
end-of-life clinical education. Acad Med 2015;90:314-316. https://
doi.org/10.1097/ACM.0000000000000620

4.	 Moshtaghi O, Kelley KS, Armstrong WB, Ghavami Y, Gu J, Djalilian 

HR. Using Google Glass to solve communication and surgical educa-
tion challenges in the operating room. Laryngoscope 2015;125:2295-
2297. https://doi.org/10.1002/lary.25249

5.	 Hashimoto DA, Phitayakorn R, Fernandez-del Castillo C, Meireles 
O. A blinded assessment of video quality in wearable technology for 
telementoring in open surgery: the Google Glass experience. Surg En-
dosc 2016;30:372-378. https://doi.org/10.1007/s00464-015-4178-x

6.	 Brewer ZE, Fann HC, Ogden WD, Burdon TA, Sheikh AY. Inherit-
ing the learner’s view: a Google Glass-based wearable computing plat-
form for improving surgical trainee performance. J Surg Educ 2016; 
73:682-688. https://doi.org/10.1016/j.jsurg.2016.02.005

7.	 Wald HS, Anthony D, Hutchinson TA, Liben S, Smilovitch M, Do-
nato AA. Professional identity formation in medical education for 
humanistic, resilient physicians: pedagogic strategies for bridging the-
ory to practice. Acad Med 2015;90:753-760. https://doi.org/10.1097/ 
ACM.0000000000000725

8.	 Lee CK, Kim Y, Lee N, Kim B, Kim D, Yi S. Feasibility study of utili-
zation of action camera, GoPro Hero 4, Google Glass, and Panasonic 
HX-A100 in spine surgery. Spine (Phila Pa 1976) 2017;42:275-280. 
https://doi.org/10.1097/BRS.0000000000001719

9.	 Afghani B, Besimanto S, Amin A, Shapiro J. Medical students’ per-
spectives on clinical empathy training. Educ Health (Abingdon) 2011; 
24:544.

https://doi.org/10.7910/DVN/PWOY48
https://doi.org/10.7910/DVN/PWOY48
https://arstechnica.com/gadgets/2012/06/googlers-skydive-wearing-google-glasses-broadcast-jump-live-to-google/
https://arstechnica.com/gadgets/2012/06/googlers-skydive-wearing-google-glasses-broadcast-jump-live-to-google/
https://doi.org/10.1097/ACM.0000000000000620
https://doi.org/10.1097/ACM.0000000000000620
https://doi.org/10.1097/ACM.0000000000000725
https://doi.org/10.1097/ACM.0000000000000725



